Summary Osteoporosis is a major public health concern for elderly subjects. Old age is a risk factor for fragility fractures; countries with aging population face a heavy burden of fractures and their consequences.
Osteoporosis is a major public health concern for men and women aged 50 years and older. Fractures are the most serious consequence of osteoporosis, a disease in which bones become weak and more susceptible to fracture. Approximately 40% of Caucasian women and 13% of men 50 years and older will experience at least one clinical osteoporotic fracture at the hip, wrist, or spine in their lifetimes [1] . In addition to morbidity and mortality, osteoporosis and its resulting fractures are associated with significant economic costs related to hospitalizations, surgery, outpatient care, long-term care, disability, and premature death. Healthcare expenditures attributable to osteoporotic fractures in the USA were estimated to be 14 billion US dollars (USD) [2] . As improvements in life expectancy yield growing fracture-prone, elderly populations, the worldwide health and economic burden of osteoporosis are likely to increase in the future.
The countries with higher proportions of elderly population are currently facing a heavy burden of osteoporotic fractures and their consequences. The Argentinean population is expected to grow 13% by 2050, but the population aged 50 years and older, that is, the susceptible population, will grow by 20%. Secondly, fertility rates are falling: while the present average number of children per woman is 2.3, it will fall to 2.0 within 20 years, and to 1.8 within 50 years [3] . This implies that by 2050 the number of economically active persons will not be enough to subsidize the health and retirement systems. Consequently, it is reasonable to assume that osteoporosis will pose a significant burden in Argentina in the coming years. 
Key findings

Epidemiology of osteoporosis and fragility fractures in Argentina
General demographics
Although neighboring countries in Latin America show a very diverse ethnic composition, made up by a variable mixture of native Americans, black African descents, and whites, Argentina is an exception with predominantly white population [4] . In 2009, the total population of Argentina was slightly over 40 million, with about 10 million inhabitants aged 50 years or more. In this population, the male/female ratio is 1:1.2 with 4.6 million men and 5.4 million women. Population is estimated to increase to more than 53 million by 2050 with 19.5 million people aged ≥50 years old, but the gender ratio is expected to remain unchanged [3] . Old age is one of the strongest risk factors for fragility fractures; and in developed countries, hip fracture incidence peaks at the age range of 75-79 years [5] . Today, life expectancy at birth in Argentina is 77 years and will be 82 years in 2050 [3] .
Prevalence of osteoporosis and osteopenia
Population-based studies of osteoporosis prevalence in Argentina, analyzing bone mineral density (BMD) with dual energy X-ray absorptiometry (DXA) in women aged above 50 years at two axial sites (lumbar spine and femoral neck) revealed that 25% have normal BMD, 50% have osteopenia, and 25% have osteoporosis [6] . As the estimated population of women aged 50 years or more will be 7.3 million in 2025 and 11 million in 2050 [7] , it can be projected that around 3.3 million women will have osteopenia in 2025 and 5.24 million in 2050 (Fig. 1) ; the number of women with osteoporosis can be estimated around 1.65 and 2.62 million, respectively. Although the rate of fragility fractures is higher in patients with osteoporosis, the absolute number of fractures is higher in osteopenic patients [8] [9] [10] .
Hip fractures
In Argentina, the mean annual rate of hip fractures, according to seven published studies, is 488/100,000 inhabitants (SD±86) aged above 50 years, with a 2.6:1 women to men ratio [11] [12] [13] [14] [15] [16] [17] . Thus, over 34,000 hip fractures occur every year among the aged population, with an average 90 such fractures per day [18] . Hospital-based studies in other Latin American countries (Colombia, Chile, Brazil, Mexico, Panama, Peru, and Venezuela) reported variable annual rates, between 40 and 362 hip fractures per 100,000 persons aged 50 years and more [19] . This disparity in incidence rates between Argentina and other countries in the region might be partly methodological in origin since most surveys in other countries have been based on hospital discharge or death diagnoses; and many hip fracture cases may have gone unreported. On the other side, longer life expectancy in Argentina explains a higher proportion of elderly people in our population, and thus a higher rate of hip fractures.
For Argentina, it can be calculated that in 2050, there will be more than 63,000 hip fractures in women and more than 13,000 in men [18] . In the largest Argentinean published study so far, mean age of patients with hip fracture was 82 years for women and 79 years for men. Most fractures happened during the daytime and at home. More than 40% of patients had suffered previous fractures [13] . In a nationwide survey of 5,500 patients discharged from public hospitals during the year 2000, 1.1% had a diagnosis of hip fracture and patients operated on for this type of fracture had an in-hospital mortality rate of 5% [20] . In another study, in-hospital mortality was 10%, while 33% of fractured patients died during the year following the event [14] . In yet another study reporting data gathered from a managed care system, the mortality rate in the first year post-fracture was a low 9.1% [15] . Risk factors for hip fracture include cognitive impairment, previous falls, low calcium intake during youth, vitamin D deficiency, advanced age, and current low calcium intake [21] .
Vertebral fractures
Although osteoporosis can be easily diagnosed and treated, studies have shown that it remains seriously under-diagnosed and under-treated [22] . It is estimated that only one out of three vertebral fractures comes to clinical attention [23] . The presence of vertebral fractures indicates an important risk factor for future osteoporotic fractures at the vertebral level as well as other anatomical sites.
Latin American Vertebral Osteoporosis Study, a radiological survey among Latin American women aged 50 years or older, found an overall 16.2% prevalence of vertebral fractures in Argentina [24] . Vertebral fractures increased with old age and in the population aged above 80 years, as many as one in four women had a prevalent vertebral fracture ( Table 1 ). The study highlighted two significant risk factors for vertebral fractures: history of fracture and height loss. Hormone replacement therapy was associated with 35% lower odds of having a vertebral fracture; as well as physical activity, with 27% lower odds of having a vertebral fracture.
Calcium and vitamin D status
Several surveys have detected insufficient calcium intake (averaging 500 mg daily) in the adult population [25] . Besides, despite good heliophany in most areas of the country, prevalence of deficient/insufficient levels of 25OHD (<20 ng/ml) in the elderly population is relatively high, not only in the south (87% of the population), but also in the mid (64%) and north (52%) regions [26] . The population living in Patagonia, the southernmost area of the country, is particularly at risk for hypovitaminosis D [27] .
Overall economic and social cost of osteoporosis and fragility fractures
Cost and availability of diagnostic equipments Regarding technical resources for diagnosing osteoporosis, there are ten axial bone densitometers per million inhabitants (DXA scanners). There are many computed tomography (CT) scanners in all large cities, but only 20 are used to perform central measurements of bone mineral density (quantitative computed tomography; QCT). This figure is an estimate based on information provided by commercial dealers of densitometers most frequently sold in Argentina. There are an undetermined number of quantitative ultrasound (QUS) devices in the country. There are four peripheral QCT (pQCT) equipments and one high-resolution pQCT, all of which are only used in research. The practice of bone densitometry is covered by third-party payers and the social security system (usually, one anatomical region per year). The average cost of a bone densitometry (with DXA or QCT) is USD 22 per anatomical region. QUS is not recognized as a reimbursable practice.
Most public health facilities lack densitometric equipment and the national welfare system for retired citizens and pensioners (PAMI) does not routinely cover bone densitometry. Requests made by primary care physicians must finally be audited and approved on a case-by-case basis.
The price of radiological vertebral fracture assessment (lateral radiographs of the dorsal and lumbar spine) is USD 66. A laboratory work-up to evaluate calcium/phosphate metabolism and bone turnover costs USD 60-70. The cost of a medical office visit ranges from USD 7-15 and USD 30-50, the former figures representing the medical fee within the managed care system, and the latter the fee in the private sector. Table 2 summarizes costs of osteoporosis diagnosis in Argentina.
Costs of osteoporotic fractures
Direct costs of treating an acute episode of hip fracture (hospital admission, surgical intervention, price of an Table 3 shows the cost of hip fractures considering all cases registered in 1 year [18] ; the number of vertebral fractures is an estimate based on the prevalence of such fractures among women aged 60 years or more [24] . These costs for hip fractures were slightly lower than the figures of USD 4,500 in Uruguay or Venezuela, and USD 5,500 in Brazil, Chile, and Mexico; and considerably less than the cost in the USA (USD 8,500) [19] .
Mean duration of hospital stay for a non-complicated hip fracture case is 4-5 days in the private sector and 6-7 days in public hospitals. It has been established that number of hospital days due to osteoporotic fractures are higher compared to many other diseases [28] .
Vertebroplasty, a minimally invasive technique that permits the stabilization of a crushed vertebra after injection of bone cement, is increasingly used in large medical facilities for the treatment of acute vertebral fractures because the analgesic effect is almost immediate [29] . Also, improved vertebral body height, lesser kyphosis angle, and lesser wedge angle have been reported after the procedure [30] [31] [32] . This technique was introduced in Argentina around 1995.
There are only four centers-all in Buenos Aires-with the equipment needed to perform kyphoplasty (expansion of a partially crushed vertebra with a balloon, which is withdrawn in order to inject the acrylic cement).
The cost of vertebroplasty is USD 1,750 per vertebra, which includes computed tomography, but excludes anesthesia, admission (usually the procedure requires 1 day hospitalization), and ambulance transportation. The cost of kyphoplasty is approximately USD 10,500. [6] .
Medical prescriptions for osteoporosis represent only 1% of the Argentinean pharmaceutical market, which totals USD 37 million per year. Of all osteoporosis prescriptions, 41.6% correspond to calcium salts, and 55.8% to bisphosphonates. In the last 4 years, the prescription of calcitonin, estrogens, and other hormonal preparations has dropped 30%, while that of bisphosphonates has increased. Calcitonin is expensive, and is perceived by doctors as having limited effectiveness for the prevention and treatment of fractures. The drop in the number of prescriptions for estrogens could be due to the impact of the findings in the Women's Health Initiative and the Heart and Estrogen/ Progestin Replacement Study II trials, indicating increased risk of breast cancer and cardiovascular disease after prolonged use. A similar decrease in hormonal preparations use among postmenopausal women has been documented in Europe and Latin America [36] [37] [38] .
The average annual cost for the most frequently prescribed non-generic osteoporotic drugs (oral alendronate, risedronate, ibandronate, raloxifene, and intravenous pamidronate and ibandronate) is 367 USD (range 289-1,047 USD), including adequate calcium and vitamin D supplements. If we consider generics, the average annual cost decreases to 240 USD (range 190-945 USD). Finally, considering the most recent treatments (teriparatide, strontium ranelate, zoledronic acid), of which there are no generics in the market as yet, the annual costs are USD 10,300, 961, and 722, respectively. Costs can be 40% lower for patients with medical coverage. Medications are provided free of charge within the public health system and with sizable discounts (70%) or free for retired citizens and pensioners covered by PAMI. However, the bureaucracy in the latter frequently prevents effective and timely treatment with newer and effective drugs such as teriparatide or strontium ranelate. The eight most frequently 1 A controversy regarding the effectiveness of vertebroplasty in the treatment of vertebral collapses has followed the recent publication of two articles in The New England Journal of Medicine suggesting that this intervention might not be superior to local infiltration with anesthetics to alleviate pain [33] [34] [35] . Further consideration of this issue is beyond the scope of the present article. In Argentina, large urban centers have bone densitometers and the practice of bone densitometry is now accepted by most health insurance companies, including many public social security institutions. Physicians are aware of osteoporosis as a disease and the importance of both preventing and treating it; several scientific societies regularly organize conferences, symposia, and courses on osteoporosis. With appropriate medical information about individual cases, the cost of anti-osteoporotic treatment is substantially or fully covered by health care providers, both public and private.
An optimistic view of the future suggests that over time the costs of diagnostic scanning should fall, and with generic drugs, so should the costs of treatment.
Fortified foods
The Argentinean Guidelines for the Prevention and Treatment of Osteoporosis recommend a daily calcium intake of 1.5 g, and a daily vitamin D intake of 800 IU [6] . Thus, to help prevent osteoporosis through nutrition, calcium-and/ or vitamin D-fortified milk, yogurts, and juices exist in the market. Calcium-enriched milks contain 40% more calcium than standard milk. The addition of vitamin D is, however, low in fortified milk or juices containing only 40 IU/liter [39] .
Actions taken by the government and scientific/patient national societies There are no government-sponsored programs for prevention and/or treatment of osteoporosis. Scientific societies are active in improving public awareness about the disease. Every year, coinciding with scientific meetings and on World Osteoporosis Day, articles are published in newspapers, and there are interventions of specialists on radio and TV programs to explain the problem and recommend preventive measures. Besides, free peripheral densitometries are made available among men and women in order to identify people at high risk of osteoporotic fractures. The Argentine Society for Osteoporosis has helped organize an Association for Patients with Osteoporosis, which has become increasingly involved in spreading news about advances in prevention and treatment. Both the Argentine Association of Osteology and Mineral Metabolism and the Argentine Society for Osteoporosis organize annual training courses in densitometry for technicians and young physicians. Both associations jointly sponsored and published Guidelines for the Diagnosis, Prevention, and Treatment of Osteoporosis [40] , which have been updated in 2007 [6] .
Conclusions and future directions
We can conclude that the costs of osteoporosis for the public health system are staggering. However, the federal or the provincial governments have not made the disease a high priority. Efforts for the prevention of the disease are urgently needed; some recommendations follow:
(a) Physicians should be urged to identify patients at high risk of fragility fractures to promptly confirm the diagnosis of osteoporosis and to start treatment if necessary [6] . (b) Access to reimbursement of bone mineral density scans must be improved for people at high risk of fragility fractures, especially before any fracture event. Improved accessibility to diagnosis and proven therapies alone is not enough. Better education of policy makers, healthcare professionals, and the general public is necessary to reduce the incidence and burden of osteoporotic fractures.
